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(57) Abstract: A process for the preparation of pregnane derivatives which comprises reacting a compound (I) with an alkali metal 
or an alkaline earth metal in the presence of ammonia or an amine to obtain a compound (II), protecting the hydroxy! groups of the 
compound (II) to obtain a compound (III), protecting the compound (III) at the 3-position to obtain a compound (IV), and subjecting 
the compound (IV) to solvolysis to obtain a compound (V); and compound (II). 
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I) ^fc.mt^ (ID ®— -3(Z)l!B^T?&*<t*&* (I I-D iK^fS^i 
fc «t 0 ft 5 fc#T?t*S d m^cDf^fflM«, U ;WN 5-f Ft fcttHSl-> 'J 

i~i o^;i/©$&fflx&&©5&*<fcD*?£bv\, 
■ffc-fr^ (ii) t^te-rtfr'to (id ^©tMHtrrfcfc'ffr&W (i i-D 

^\^Sr^>, s\7°?>, 3rt>&>, 5?fiX—^JV, ^>if>. h;VX>7&:HCD^ 

fcftHSSft»:V>#s, {fc£r% (II) *7ctefc-&!$) (II) ©— ^oiiTfeS 

{fc-£r'#j (I I - 1) fctUTl~l 0 otefiMottHX-feSOflrtia^UV*. 

MJSM«> -8 0-2 0 O^COiiiTS§0^f *U<> -20~180tOi 

<fc-&tt (ii) SfcliM (ii) <D—-?<DWmrz&*ft&to (.ii — i 

210 < J:5fcUT#6nfc3-^y7'I/^t>'if# (III) *fct*3-*^rV 

-fvtf-yymmfc (i i i) ©-^oii-cs§ 3 -^y 7>^t>« (i i 
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i - 1) fcju m^(D^m<t^(Dm-m ■ mmzm^^n^m^^^mm • **§t3-« 

3 : 3-^yyix^^->^«#: (III) 3 ^ 1/^>^S#: (I 

i i) cd— ooif 3 -^v^v^t>iW (i i i - 1) ©3<&#;i^ 

-M^ilLT^V^t^il*: (IV) (IV) CD— ~D 

OliTS^7>^t>i#* (IV-1) SUSIS 

3 _^ v:7 v^>m#^ din $ntU3-jr*vyuif-i->mm& d i 

i) cd— ^©««nr**3-**V7 r W'^>W»* ( i i i - 1) co3i4;fc;i/fc 
;H^ribtyi'^t>ii# (iv) sfc«y°v^>MS#: (iv) <d-~-o<d 
lgfi6Tr**^V'^>f|3»* (iv-i) s§5*StLTtt, #;i^xj>*£#SI 

t>ft#: (III) *fc»4 3-^V^"V^>fl«M*: (III) CD "D CD HtH'Tr' 

3 —i>r2rV~7V9-y>wfflfc (i i i-i) b&©#<et» yyvn— ;utMJS 

fl*.W£*^y— x^y-;K n-yn/v-)K -fV7" 
n/w-;K n-y^y-;K 2-y^y-;K 2 -y=p;v- i -y°a/w-;K n 
-^y^y— ;k 2-^>^y— ;k 3-^^-2-^/— ;k 2, 2-^*^ 
)]/-±-7un;—)V. 3-^>^y— ;k n-^u-y— ;k tu;vt;v^i— ;k 
2 -y^>- 1 -^-—;k 3 -y*7=->- 1 ;k 3 -y-x-y- 2 ;k 2- 
^>5">~ 1 ;k 3 -^>^>- 1 ;k 4-^>^>- 1 ;k 3 
-^>^>-2-^-— ;k 4-^>^>-2-^-— ;k 2-^^;i/- 3-y^>- 1 
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;k 3 --f^f-y- 1 ;k 3 3-y^>- 2 

— ;K ^n/WjV7;i/n- ;k 2-^>-l-^—;K 3 1 ^ 
, 3-^>-2-^-— ;k 2-^>^>- 1 ;k 3 1 -3-— ;v 
, 3-^>g s >-2-^-— ;k 4-^>^>- 1 ;k 2-^^;v-3-^> 
-1-^-— ;k ^>^;i/T;i^n— ;k o -x^)i^>s?)V7)Vu— ;k m-^^;i"^ 
>5^;VTJVn— ;k p ~^)V^y^)VT)Vn— ;k (2, 
^^ y _ JK (2 , 4-5>^^;i/^3ir:;v) ;*^/-;K (2, 5 -i?;W^:7;t- 
;^) ;k (2, 6-^/fjP7i^w ;k (2, 4, 

i7j^-;i/;x^l/>^U3-JK l, 2-7"n;i>^";k l, 3-:7°n/\°> 
;k 2, 2->^^;v-i, 3-7aA>^-;K 1, 2-^^>-J^r— )V 
, i, 3-^>^^--;k 1, 4-^>> 5 ^— ;k i, 5-^>^>> ? ^— ;k 

^««#^^M^ti7iVi^\ 3-^V7l/^t>ft* (III) *fe«3-^ 

y7°usf±>mmfc (iii) (d~^cdmm^&z> 3 -$r3rV7°utf±>mmfc d 
11-1) i ; E;i/fcMbxfi#i ; E;m-h-ir^«»©^*b<, 7;^-;i/tUTi 

j-^<mmfc (iii) ■&r^tt.3-jr*v7°v!?-r>mmQf (1 1 d ©— o©Mn? 

aB§3-t^rV7°l/7»lift (I I 1-1) l^K^lTO. 0 00 
;KD^fflT-a&^CT)^f*U<, 0. 0 0 1 — 0. 5^0liTfe§©^i?)ff*b 
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g^;i/jr— h*^>ftt e ©x-fJV ; ^>^X ^\^>, ^&>* 
o - 5? if n n ^ >fz E <D ;\ n $* >ffcjBMfc**s= fc ti^ne <dU-^% U Eifimf £ 

uif^->mmw din t&tt3-^v^i/^t^ii#: (in) ©— 

f T'£5 3 - t^V^"V^t>i^# (I I I - 1) t*flTl~2 0 0fliOi 

S^fiKtt, -1 0 0- 2 0 O1C©ira50«U<, - 30~180tO 

EJSK, m> 3-^V^°lx^>M##: (III) *fdi3-t^V7>^t> 
(I I I) ©-■QOitlfS?. 3 - t^V^U^^f # (I II — 1) % 

© i 5 1 LTf 5 n&y i/^t >nft (iv) &few7utf-i->mm.fc (iv 

) CD— t3CDSBfin?*syix^>B|a»fl: (IV-1) a, iSotiMcfl ■ 
4 :^Uif±>mm^ (IV) (IV) <D— ^©Jgarr&S 

^v^t^f (iv-D &mmmftBVT 2 1 nn+>'7°V'^t>if^ 
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(V) Sfc«2 i-kFn^V^>WI* (V) 0-o©itTfe5 2 1-k 
°7\s{f-f->mmfc (IV) Sfe^yi/^>M^# (IV) (D—*~d coM^'Tr S "7° 

js*«*^m£n&v^\ as?. yv^>M## (iv) ^fe«^i/^>^» 
f (iv) <D—^(Dmm^^>zfv^>mmw- civ-d r*rbxi~2ooig 

7Km<k/tU^A^a:©^S7jc^fc;^ ; U^^A tert -ThV^A t 

e r t -^h^F, t e r t - ^h^F&t^^lT^^F ; j^Bfe 

TK^'J^^A. ^m7jc#^hUC7A> ^tK^U^A, ^7K^^>"^A75:^0 

, ■ecD«ffl*tt#te«iRsn&vi3fi«, af, :7v^>wnw£ (iv) sfett^i/^ 
^->M#^ (iv) o-^olii?»§yi/^t>l^ (i v- 1) l^wc^u 

# (iv) *fe^yp-^>M## (iv) (D—-o(Dmm-v^^yuif±>mm^ ( 

iv-i) it;H:^bT0. ooi ; tJVK±irS5o«t<, o. oi-it 
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g^Vx— ^->i^>a2ox- 5=-;V ; h;vx>> ^>^>, <-v3rU->, 
D ^ >if H© A D ff >itmt7KM^. fcfct £*i £> (DU^fe Eifim\f 6 n& o 

^te/s-rsw^ ^©tffltBtfcaissnsv^, sat, r/i^^sssMfc civ 
> tfc(syi/^t>i^ (iv) ©— ^(Dnmre&z>-7v!f~r>mm$f (iv-i 

Bostajm, -ioo~2o ot;0fflT"S§©«b<, -3o~isot0 

EJSWu ^1/^>SI##: (IV) £fcte:/l/^>t^»<fk (IV) 
1r $> ^> 7° 1/ ??ir >mmfc ( I V - 1 ) , TJlo— Jl^fcte?*, ^J:Z5i&SfcJ6&UT4Sl 

z.<D^^\zvxm^nr^2 l-tHn^i/^^i^ cv) t&H2i-k 

Fa^>'/i/^>if* (V) ©-3©ifTj&§2 i-hpn^e/^i/ift>l 

(v-D ®#©wwfc-&$9©M • mmizm^zn&jjmz&iom-m ■ » 
mmmM7km^hvv&7mmfc£^&vxM>m^w&m : £v, matt. zk, ^ 

5 : 3-t=¥V7>^7->it#: (III) 3 ^ ]/^>^S#: (I 

i i) cD-^)0iiTi&§ 3 -t^y 7*i/^t>ii* (i i I - i) ^immWjd-m 
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LT2 1-tFn^-/-3-W^l/^t>iSf (VI) S&tt2l-kl i n* 
3 -^3rV?Vtf-3->W§^Vf (VI) 0-O©ffi«T*S2 1 - fc Ho^>- 3 

3-t^y^w>R»* (iii) sfcH3-t+yyi/^t>iW (i i 

l) ©— oolB«|-c'**3-**V^^>«W#: (I I I - 1) *JB*iKiHB-r 
« KJSfct, _fc!EI*I 3 Tr^iliS UfcT^n— )V ts. fz. tt*©^«ETTfff 5©«U^. 

y^v^>W»# (iii) *fc«3 -t*y^i/^t>WI* (iii) ©— 

CDliTfe§ 3 -^V^l'^>i^ (I I I - 1) C*fbTl~2 0 0fiai 

*»flytU V&t££<D&m7m{tm ; U tert -"7* h^-> F> thU^At 

e r t -^h^F, A'J^tert h^-> b*UE<D$tM7 )Vn*ris F 

yurt>z.ju&>Wts ^> J t£>^JV^>Wt. p-bJV3L>^jV^> 

, ^:<Dmm&umzum^nm^ mi%, 3-t^77v^>it# (i 1 n 

*fe«3-^V^^^>^#^ (III) 0-^©l§T^5 3 - t*77l/^ 
±>m&fc (I I I - 1) l^MzMV-Cl^JP&LJz-Cfc&fDfiWithK, 1 — 10 
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fsiigsn&v^ it, 3 -3r3rvyvtf±>mm$ (i i n *fc«3-^v^ 

(III) ©— ^Oitt^S 3—**rV7Vtf-l->MMfe (III 
-1) l^WLTO. 0 0 1 : E;VM±Tfe5©«b<, 0. Ol-l^VO 

^;i/X— i> % ;* h=^->x^>&£©:n---x-;i/ ; WVx>, ^>^>, ^\3r1}->. 
n ^< >"£>U <*£ ©A n ^>-ffc^it:7K^^}fc« 2: ti 6 ©2g-£r#J& £2Wf - »Jft 

din sfcB3-^v^v^t>is* (iii) ©— ^©asirei&s 3 
-t^v^i/^t>it* (i i i - 1) o o{gss©$gH-e;&^© 

K/Sfflfttt. -1 0 0-2 0 0t©|giT!S5©«b<, -3 0-1 8 0TCO 

KJSta, 3-^yyi/^>H## (iii) *fc«3 -^y ^"v^>^3» 

-He (I I I) ©-^©liTfeS 3 - ^VyV^t>if #: (I I 1-1) , 7)V 

C©J:5KbTII6n&2 l-hKP^>-3-t+V^V^t>ii# (VI) 
£7fcte2 1-t FD^y-3-W7°^t>i®# (VI) O— ^©ffifilT?** 
2 1-tFD^>-3 -^V ^V^>St# (V I - 1 ) fc£> &1l?©#tBHbfr4& 
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mw&w&hrzW:, mykmm^i?*^^ mykmmj-hw&fsiE-ctmv, mm 

6 : 2 1 - h Hn+e/- 3 - *+V7V^>ii#: (VI) *fe«2 

3 -^V7°V^t>li#: (V I ) <D—-0(Dmmr?:%>Z> 2 l-tFn^>- 3 

~^-^-v^v^±>mmw (v i - 1 ) © 3 t*M^M^§ibT 2 i - 1 f n 

*zsyuifi~>mmfc (V) Sfctt2 1- tFn^>^t>If# (V) (D—-D 
<DWMr?&z>2 l -k Vu*?sy°uif±>mm>Q£ (v-i) SiSH 

2 l-tFn^>-3-^V7°l/^t>lt#: (VI) Sfcft2 1- hFD^> 
- 3 -^V^1/^>^S# (VI) 2 1 - 1 Fn+i'- 3 - 

t^V7>^>i«# (V I - 1) ©3fi^M^MIUT2 1-t FD^ 
->^V^>^#: (V) ^dS2 1- tFn^l/^t>li#: (V) <D—D<D 

mm~e&z>2 i-t Fo^^7>^t>it^ (v-i) r#§MtbTii 

1 - k Fo^v-- 3 -^V7°l/^t>li#: (VI) SfcS2 1- hFn^>-3 
-t*V7l/^t>if#: (VI) <D— o<D?J#T?25S2 1 - 1: Fn^>-3-t+ 
V7>^t>if* (VI-1) m®#iST, T^n-^iM^S^TT-fe^ 

d/v-;k n-^^y— ;k 2-^y— ;k 2-^wi/- 1 --fxsns— ;k n 
-^>^y-;K 2-^>^y— ;k 3-^^;v-2-^y— 2, 2-^^^ 
1 -7"n;v- ;k 3-^>^y— ;k n—%w/—;K TU;vT)pn— ;k 
2-^>-i-?r— ;k 3 -f^>- 1 ;k s-^>-2-*— ;k 2- 
^>^>-i-2T— ;k 3 -^>^>- 1 ;k 4-^>5^>- 1 ;k 3 
-^>^>-2-^-— ;k 4 -^>5^>- 2 ;k 2 3 --7'-r->- 1 
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, 3-^>— 2-*— ;k 2-^>g^>- i ;k 3 -^>^>- 1 ;i/ 
, 3-^>^>-2-^-— ;k 4-^>^>- i ;k 2-^^-3-^> 

>p)VT)Vn— ;k p-^^;^>^;vy^n— ;k (2, 3 -^Wz^) 
^^y— ;k (2, 4-^^^;i/^i— ;v) ^^y— ;k (2, s-^tWV^xx 
;W) ;k (2, 6 ->?>wv:7;n-;i/) ;k (2, 4, 6-huy 

H7;i/3^ ; x^l/>^'Jn-;K l. 2 -7°da°>^- ;K l, 3-7*oA> 
~Ji$— ;k 2, 2-y^^JV-l, 3-7°nA>^t-;K 1, 2-^>^— ;]/ 

, i, 3-7&>&x-— ;k i. 4-^>^-;k i, 5-^>^>s?*— ;k 
i, 6-^s^rit>5?^— ;i/75:a?©#MT;V3— ;w&e*«ttfflsti*. r;^— jkd« 
JBMWfcffeypS^n&v^ as. 2 l-tFn^>-3-^V7°V^>ii# 
(VI) SfcK2 1 - 1 HD+->- 3 -^V7"l/^t>i#* (VI) (D OCDlH 
l-kI«D^>-3-W7"W>i^ (V I — 1 ) l^W'Mb 

, 2-2 o^;i'©$SHT-&s<D^ c fcDS : £b<, #ffiT;vn— ^Mi^m-artei — 
stum x^>x;^>B?> 7°da>7M>e 

-3-^vyi/^t^ii# (VI) tfctt2 1 - b Fn^->- 3 - ^V7°l/^ 
j->wmfc (vi) <D—~3<DmWe& : £> 2 i-tFa^r->- 3 -^-^yyi/^>^ 

(VI-l) l^tilTO. 0 0 0 l~l ; t;KDti^§CO«b<, 
0. 0 0 1 — 0. B^l/OliT^SO^DffSU^. 
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Kt, S^fcW#=£#^-7a:V^MD#^J|5fi«75:<, #l7L«:r b 7 k H D 7*7 5>x 
g^X— 5\>K h^->-X^>7S:<EC9X— t-;!/ ; ^>^>> ^^U-^, s\y°&>, 

o - ^ d a ^ >if > & e ©a d ^ffciftte** * » d n & (Dm&mu awmtf s 
=^>- 3 -^-^v-fu^>mm^f (vi) *fcB2i-tpn^>-3-t*y^ 

Vt?±>mm$f (VI) CD-^©IfTSS2 1- kFn^S/-3-^VyV^t 
(VI-1) fc*tUTl~2 0 Offiffi*©168n?»S©#*«Pf;l^. 
EJ£i&«KJU -10 0-20 OtCifflTfeSOWSK, -3 0 — 1 8 CC© 
ftHT?^^ «fc D b Vi. 

2 i-tFn^>-3-^yyi/^t>it# (vi) Sfctt2 i 

-fc FD^>- 3-^V7V^t>it* (VI) ©-30ji«TS521-tH 
p^5^-3-^V^l^^>M^#: (VI-1) , 7 ton — ^ckMgfcJSUT 

coi5R:bTft5'nfc2 l-tFn^p^Vi?7->» (V) Sfcfi2l-k 
FD^->^V^t>Hi#: (V) ©— ^>©ffi«n?i&S2 l-tHn^>yi/^t>i 

mfc (v - 1 ) if©fift-&*©w • tttticm*&ns:#$£fc«ko*iwi • 

d^^77^- w*s»36:a»icj:Daf*i-r*. 
2i-tFD^>/i/^7->iW (v) ©— ^©ffi«i-ei&5 2 i -kFn^i/y 
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Vif-j->mmVf (v-l) , 0S*.fcf (2 0S) -2 l-tFa^>- 3 - (xtfn- 
2 ' - (1 ' ,3' -9**V5» ) - 2 0 5 a — 'flsif'j— 7 a-^~ 

—)V M3U -€-©2 2ffi3&n»'fi:StlSJlifc:«J:D (2 OS) -2 0- M 

$;i/-3- (Xtfn-2' - (1* , 3' -WV7» ) -5d-7Wt-7 

*x*y-3-^^;i/-2-^y>t©K^^ c fco (22E) -2 4-^y-3 

- (Xtfn-2' - (1' . 3' -^V7» ) -5a-3^X^-22-X> 

& - ^r5X MJ— (J- Org. Chem. ) , 6 3#, 3 7 8 61 (1 9 9 8^) 
; e>>— ■ ^rf - Jr— • £"5X h U— (J-. Org. Chem. ) , 6 
3#, 8 5 9 91 (1 9 9 8^) fcjE«ESnfc*i (TIBX^-A#M) fcJcDX^ 




squalamine 



##091 (2 OS) -7a, 2 l-^kh*D^>-2 0-^5 1 JV-7'I/^t-l> 

4-v ? x>-3-^-> (ft:-£r*$> (I) ) ©-&fifc 

(2 OS) -7a-kKD^>-3-^y-^t-l, 4-^X>-2 0- 



WO 02/20552 



PCT/JP01/07639 



30 

*M^ftH2 0. Og (5 4. 8mmol) £1^7-^2 0 0ml SM, ft 
#U^6»SR^Ufco I©WK, **W*th'JW0. 6 1 g (16. lm 

mo i) *wtm\z.frttTm?L, mumrm, sk^tt 1 mmm^vr^ Kmmiz3% 
mm&iM?ixmn § 5 t7jc 2 0 0 m 1 mwz-tcM, x^ j —jv^mmT^m^v 

>*MBETT-^-r^s:t^ctD> Tia^'-iittwr^ (2 0 s) -7 a, 2 1 ->> 

k Fn^ 2 0 - ^f JV-^l/^t- 1, '4 - >?I>- 3 - t> 1 8 . 8g (JR^ 
9 3%) 

'H-NMRX^h^ (2 7 0MHz. CDC1 3 , TMS, ppm) 6 : 
0. 7 6 5 (s, 3H) , 1. 0 4 8 (d, 3 H, J = 6. 6Hz) , 1. 2 3 8 ( 
s, 3H) , 2. 4 9 0 (dd, 1H, J = 3. 3, 13. 9Hz) , 2. 7 3 7 ( 
ddd, 1H, J = l. 8, 3. 3, 13. 9Hz), 3. 3 6 6 (dd, 1H, J 
= 6. 9, 10. 2Hz) , 3. 6 3 5 (dd, 1 H, J = 3. 3, 10. 2Hz) 
. 4. 0 4 1 (b r s, 1H) , 6. 14 3 (m, 1 H) . 6. 2 5 3 (dd, 1H 
, J = l. 8, 10. 1Hz) , 7. 0 7 2 (d, 1 H, J = 10. 1Hz) 
mmmi (20S) -7a, 2 l - i^b Fn+^- 2 0-7?;l/- 5 a-yW 

- 3 -Or> Mfr&tt (ID) (D<£t&t 

mmmmMTF, tl2 0 0ml ©37n77X3t:»7> : er7 (7 Om 1 ) £ 

- 7 8^^1X0, ^C^TrU^^A^MO. 40 3 g (5 8. lmmol) 

7 8t;fc#-675:^e^o< ipjp^feo v^A^m^±^m»^^r^ z.(on<& 

^^##^J1©^-Trf#6nfe (2 OS) -7 a, 2 1-^kFn^^-2 0-/f 
)]/--yUif±~l, 4-^X>- 3 -3r>2. OOg (5. 8 lmmol) ^^b^ 
k Fn75>5 Om 1 fc»§ii-fcll§(5)o< DiTt, ^TUTm, -78^2 
mmMt$Vfr a KBmzWL<(tT> : £=-'y&3. 73 g (6 9. 7mmol) &-)m?if£ 
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n*>nit.&&(Dnmz. b;vx> 5 om 1 &&z*3 %mmi 0 om 1 mn^-rmm^^ 
, ^mmt.ikmttfrmisrc.o -mmm^m^^My^^m^^ m^msc*?*^!*-*: 

- (i«:iix^/AW=2/i mmm ) ummrr^^.^^K>, t 

IBCD«ftt*^r-r* (2 OS) -7 a, 2 1-i?kFn+">-2 0-^5 1 ;V-5a-y 
t/^— 3 -^T>1. 3 2g$t#fe (W6 5%) o 

r^^^ g>cw^ro#w : EP 1851 5^ / &m\z.mm-gn-T^2>j3mz.m-oT 

^bfe (2 OS) -7 a, 2 1-^t FD*->-2 0-pWV- 5 &--fVif^~ 

3- t>® l H-NMRX^ h;P£J£*feU 18&^1 9&©^W«K*^ 

(20S) -7a, 2 1-^tFD^>-2 0-^5 1 ;i'-5Q!-^7-3-t> 
^-NMRX^ (2 7 OMHz, CDC 1 3 , TMS, p pm) d : 
0. 710 <s, 3H) , 1. 0 0 7 (s, 3 H) , 1. 044 (d, 3H, J = 6 
. 9Hz), 1- 0-2. 5 (m, 22 H), 3. 339 (dd, 1H, J = 6. 9 
, 10. 9Hz) , 3. 614 (dd, 1 H, J = 3. 0, 10. 9Hz) , 3. 8 

4- 3. 8 5 (b r s, 1 H) o 

(2 OS) -7 a, 2 l~^t}*n*zs-2 0~*^J]s-5 p-7Ut?-3—3-3r> 
x H-NMRX^h^ (2 7 0MHz, CDC1 3 , TMS, ppm) <? : 
0. 729 (s, 3H), 1. 014 (s, 3H), 1. 070 (d, 3H, J = 6 
. 9Hz), 1. 0-2. 3 (m, 21 H), 2. 414 (ddd, 1H, J = 5. 
0, 13. 9, 13. 9Hz), 3. 30-3. 51 (m, 1H), 3. 60-3. 
80 (m, 1H), 3. 932 (ddd, 1H, J = 3. 0, 3. 0, 5. 9Hz) 
(2 0S) -3-^V-2 0- ^fJl'-5a-7l/^-7a, 21- 

mmm^mmrF. tis om 1 ©77^nc»J 1 ©^xiisnfc (20 s) - 
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7 a, 2 1 -5?fc FD^>- 2 0 5 a-~fVif~±- 3 -*>2 9 4mg ( 
0. 84mmol) s 4 -^^75 / tf U > ? > 1 0 1 mg (0. 84mmol) 
, tfU5^>0. 9 5 3m 1 *3ctCK> ? ^Un^^>5iiil ^AtlXM#l^^S^M§ 
it, 3k5%Ufco dOjgHftlC, Sft^>^^8 8 8mg (6. 3 2mmol) =£$>o 
<Di»TU ?&T*ITM, 3kJ*TT?l 5«#U, IfiSTMUl 2 

m^mvr^o mmm^mmmwtT^m^- h u # atk^f* 7 o m k 1 nis 5 0 m 1 

ftSll (2 0S) - 3 - t^V - 2 0 - ^?JV- 5 a-7V^t- 7 a, 2 1-Z? 
Jr—)\> t*^> 1 /X-h4 2 0mg$#fc m.W¥9 0%) o 
'H-NMRX^ h;W (2 7 0 MH z , CDC 1 3 , TMS. p pm) 5 : 
0. 769 (s, 3H), 1. 091 (s, 3H), 1. 112 (d, 3H, J = 6 
. 9Hz) , 1. 20-2. 50 (m, 2 2 H) , 3. 983 (dd, 1H, J = 7 
. 9, 10. 9Hz) , 4. 2 9 3 (dd, 1 H, J=4. 0, 10. 9Hz) , 5 
. 210 (brd, 1H, J = 2. 0Hz) , 7. 35-7. 65 (m, 6H) , 8 
. 0 1 5 (d, 4H, J — 7 . 9Hz) 

mmm3 (20s) -3- ut o n-2' - u' , 3' -^^v^» ) -2 

0-^^-5 a-^Vir-r-7 a, 2 1-5*3-— )V fc?X^>"/X— b<D-£rj& 

fI10 0mlO7773C ^M#il2©M-e#&nfe& (2 OS) -3-3"^ 
V-2 0- ^9 1 JV-5(i-^t-7a J 2 1- ^*-Jl/ tf^^/X-M. 
3 4g (2. 4 1mmol) *5d:^b;i/X> 5 0 m 1 *Atl«§t, ;&l^X^ 
V>£fDn— ;H. 76g (28. 4mmol) MI^P- fJVx>X^>t8 0 
mg (0. 4 2mmol) **D^X, 2Bt^M^EUfc 0 M^^l§fn^m7jc*^- h U 

&7kmwtv 2 u , ■ *7Xiitm^ {f*zsv& -e^it, «arr sutfc^o, t 

tE©%tt*Wrsffi. (2 OS) - 2 0-^^-3- (Xtfn-2' - (1 ' , 3' 
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. 4 1 g 9 7 %) o 

'H-NMRX^ (2 7 0MHz, CDC 1 3 , TMS, ppm) <5 : 
0. 7 3 6 (s, 3H) , 0. 8 8 9 (s, 3 H) , 1. 107 (d, 3H, J = 5 
. 9Hz), 1.10-2. 10 (m, 22 H), 3. 80-3. 95 (m, 4H) 
, 3. 9 6 5 (dd, 1H, J = 7. 9, 10. 9Hz), 4. 2 8 6 (dd, 1H 
, J = 3. 0, 10. 9Hz) , 5. 174 (brd, 1H, J = 2. 0Hz) , 7 
. 35-7. 61 (m, 6H) , 8. 013 (d, 2H, J = 6. 9Hz) , 8. 0 
67 (d, 2H, J = 6. 9Hz) 

mMM4 (2 os) -2i-tHn^>-2 0-^;i/-3- (xt°n-2' - ( 

1' , 3' ) -5a-^t-7o-*-^ ^>Vx-bO^ 

ti3 l©77X3fc, gQ60| 3 SnfcSL (2 OS) -2o-^;h 

3- (Xfcrn- 2' - (1* , 3' -WV5» ) -5a-7"^t-7a, 2 
1-5?*— )V t'7;^> , /x- h3 2. 3g (5 3. 7 6mmol) , 7<^y— ;V8 
5 5 m 1 * i^T h 7 1 F n 7 5 > 4 2 0 m 1 ^ AtlTgiStfc. 7X 
tft7-hU5A2 1. 5g (5 3 7mmol) §/^y-;l/8 5 5m 1 

4 mmfr tfTiTt, flTFi^T^ MT?7B$IWaS#bfc. KJ^fc 
3Xm*to*.T*5ftiU;fclfc Mb, »^na^^>T?»ffl (1 1X3) 

MJt) ) T?»«-r«>Jli:Ki«tO, TiC*tt*tt« (20S).-2l-tFD+ 
^-20-^-3- Utfn-2' - (1* , 3' -WV5» ) -5 a- 
?Vtf±-7 a-Hr—)V ^>yx-h2 2. 8 9gSftfc OR* 8 6%) . 
X H-NMRX^ (2 7 0MHz , CDC 1 3 , TMS, p pm) <5 : 
0. 6 9 9 (s, 3H) , 0. 8 8 2 (s, 3 H) , 1. 0 3 9 (d, 3 H, J = 6 
. 9Hz) , 1. 00-2. 10 (m, 2 2 H) , 3. 3 2 8 (dd, 1 H, J = 5 
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. 9, 9. 9Hz) , 3. 5 7 7 (dd, 1 H, J = 3. 0, 9. 9Hz) , 3. 8 
3-3. 93 (m, 4H) , 5. 159 (b r d, 1 H, J = 2. 0Hz) , 7. 4 

8 (dd, 2H, J = 6. 9, 6. 9Hz) , 7. 59 (d, 1 H, J=6. 9Hz 
) , 8. 0 5 6 (d, 2H, J = 6. 9Hz) 

mMM5 (2 0S) -2 1-tFn^>-2 0-^;V-3-t^t-5a-yi/ 

300ml(D3^n777.3 fcS»J 2 ©^^T|# 5 tlfc (2 OS) -20-^? 
^-3-*W-5a-^t-7a, 2 1- ^-JV HX^>\/X— h 3 4 . 
7g (6 2. 3mmol) SAtl, JitV>*7?, rh5tHD75>l 3 Oml 
H6n&»*fc*6fcR*A>J7All. 2g (8 1. Ommol) . tKHHI^- M> 
13. 6 g (3 4 Ommo 1 ) » 7jC6 9ml, / — JP6 9 m 1 S^flDU 4 
O c C7f4B#P^#Lfco SJS^jJSffc, KJfcifcSiftBiU 7jc2 0 0mK ffiftJC^S 

oomi ^*a^.M#bfco 7K«£#®tb, ^Kib7t7KW^S5fc»mx^;k2 o om 
lT=ttffib7co ^mm&M&ls, «&5ftiSW*l 0 0mlT?2®ijfc#b. S6fc*10 

ftStl (2 0 S) - 2 2 0 3 5 ct-'fV!? 

±- 7 a-^T—)V ^>7x- h 1 9. 5g (||$6 9. 5%) £#fc„ 
x H-NMRX^i7 hJV (2 7 OMHz> CDC 1 TMS, ppm) 5 : 
8. 0 0 6 (2H, d, J = 6. 92Hz) , 7. 5 5 7 (1H, dd, J = 6. 

9 2, 7. 94Hz) , 7. 47 5 (2H, d, J = 7. 94Hz) , 5. 192 ( 
1H, bs), 3. 587 (1H, dd, J = l. 98, 9. 90Hz), 3. 34 
1 (1H, dd, J = 5. 9 4, 9. 9 0Hz) , 0. 9-2. 5 (22H, m) , 
1. 0 8 0 (3H, s) , 1. 044 (3H, d, J = 5. 94Hz), 0. 729 

(3H, s) . 

*»J6 (2 OS) -2 1- hh*D^->-2 0-^fJV-3- (XtfD-2' - ( 
1' , 3' -mV7» ) -5a-yW-7a-^P ^>'/x-hO^ 
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^»J5 0MT#6>nfc (2 OS) -2 1-bFn^>-2 0-^^-3-t 
W-5ffi-7Wt-7d-*-;V ^/I"M6. 5 9g (3 6. 6 5mm 
ol) §MH>166mli*t, Xfl/>^'Ja-;H 6. Og (2 5 8m 
mol) ^ p- h;i/X>x;P*>^ • 1*»«0. 49 g (2. 6mmol) S^tn 

u> jp^m^T4 ommismvtzio Rj&%m&. mmmwyKi o omi sc^os^m 
aou m&vrco 7km&ftm®k, t^Mi«ioomiwbfc. «s 
h u ^ A-e^j^s mmmmv, m^ntc.m.^m 1 e . 2g§->u* 

^M7Ai/D^b^5 7^- (JSH^:^^;W/'^i3->=l/'6) TfMT 
^>^tfcJ:D. TflBWWr?) (20S) - 2 1-tHn^>-2 0-^fJV-3 
- (Xtrn-2' - (1' , 3' ) -5a-7*l/^t'-7a-t» 

^>>/X~h5. 16g^#fc («$2 8%) „ 
1 H — NMRX^^ h;]/ (2 7 0MHz, CDC 1 3 , TMS, p pm) <5 : 
0. 6 9 9 (s, 3H) , 0. 8 8 2 (s, 3 H) , 1. 0 3 9 (d, 3H, J = 6 
. 9Hz), 1. 00-2. 10 (m, 2 2 H) , 3. 328 (dd, 1 H, J = 5 
. 9, 9. 9Hz) , 3. 5 7 7 (d d, 1H, J = 3. 0, 9. 9Hz) , 3. 8 
3 - 3 . 9 3 (m, 4 H) , 5. 159 (brd, 1H, J = 2. 0 H z ) , 7. 4 
8 (dd, 2H, J = 6. 9, 6. 9Hz) , 7. 59 (d, 1H, J = 6. 9Hz 
) , 8. 056 (d, 2H, J = 6. 9Hz) 

##$]2 (2 OS) -2 0-*)US.)V-3- (Xtfn-2' - (1' , 3' 

^M^!I4©77feTr#6tifc (2 OS) -2 1- kFn^>-2 0-/f^-3- ( 
XHo-2' - (1' , 3' -^V7» ) - 5 a--JVtf±- 7 a-Jr—)V 

V2 1. 4g (4 3mmol), 2, 2, 6, 6 — 5=" h =7 1 - tf 

^Um^>F0. 13g (0. 8mmol) tti?? U > 2 1 4m 1 \Z.mM 

£i3:T3ta%b, ^(Dmmz., ^t*U>7A0. 5 1g (4. 3mmol) £7X2 lm 
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, &.Wmmn?-bVV&7kmm (2. 6 411%, 108ml, 40mmol) fcifc 
^tRSS^U^A (l. 0 g) ^minbfe7jc^§3jc}^TTr?ilTb, iUTFfcTSk 2k 

(3 0m IX 2) . i!±JS§fiIt^*T7iC (5 0ml x 2) , 
mim7k (20ml) T?M^#b, ^7jc«^^->^A-ef^^ #S 
tifea^#?^5/U*y;^^A^n-7h^^^^— (MUM : WW.^-^/^^r 
>=l/- 4 (#gj£) ) T»It5^tfci?)> Tf2©^«W« (2 OS) -2 
0-*;i/$;i/-3- (Xtfn-2' - (1' , 3' -^V9» ) -5b-^ 
^t-7a-^ 9 g*#fc OK* 7 9 %) „ 

J H-NMRX^ (2 7 0MHz, CDC1 3 ^ TMS, p pm) <5 : 
0. 7 2 5 (s, 3H) , 0. 8 8 6 (s, 3 H) , 1. 108 (d, 3H, J = 6 
. 9 H z ) , 1. 13-1. 97 (m, 21 H), 2. 30-2. 38 (m, 1H) 
, 3. 830-3. 929 (m, 4H) , 5. 16 6 (m, 1H) , 7. 4 8 3 (d 
d, 2H, J = 6. 9, 6. 9Hz) . 7. 5 8 0 (ddd, 1 H, J=2. 0, 6 
. 9, 6. 9Hz) , 8. 0 5 0 (dd, 2H, J = 2. 0, 6. 9Hz) , 9. 5 
18 (d, 1H, J = 3. 0Hz) 
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